| Bunchld7Bit (VPD-TAC) |

10?

10

Entries 311784

[/

o

20 40 60 80 100 120

[ Bunchld7Bit (EPD-TAC) |

| Bunchld7Bit (ZDC-TAC) |

Entries 970

0

20 40 60 80 100 120

10*

10?

Entries 586358

3
@

I

20 40 60 80 100 120

[ Bunchld7Bit (Laser) |

[ Bunchld7Bit (BBC-TAC) |

10

10

o

Entries 216995

[

20 40 60 80 100 120

10

10

107

Entries 0

© T

120

[ Bunchld7Bit (TOFmult window) |

10

10

Entries 23280

o

120



MIX-TF001 MIX-TF002

TOF MULT
[
o
TOF MULT
w
S

25 25

0 3y 22n 2 on % 8w 7w 6w S Wy 103:104p105:106:107:1085109 105170128 0 3w 2w 2w B0y, 59y, 581,571, 61,551, 591, 13l 14p 1151 16511 7l 18119220551 626
TOF tray TOF tray

=
[y

MIX-TF003 MIX-TF004

IE
—

0
53W 52W51W 50W49W 48W47W 46W45W 44W 63E 64E 65E 66E 67E 68E 69E 70E 71E 72E 43W 42W41W 40W39W 38W37W 36W35W 34W 73E 74E 75E 76E 77E 78E 79E 80E 81E 82E
TOF tray TOF tray

w
o
w
o

;

TOF MULT
TOF MULT

N
al

25

20

15

10

MIX-TF005 MIX-TF006

5 5

S 30 530

s s

w 10° o) 10°

F g =
10° 10
10° 10°
10? 102
10 10
1

0
33W 32W31W 30W29W 28W27W 26W25W 24W 83E 84E 85E 86E 87E 88E 89E 90E 91E 92E 231, 22221, 200,191, 18,2 71y 161,151, 191,93 94 95 Y65 97g 985 99k 10051071025
TOF tray TOF tray



=
Tl
N
o
P

Entries 4493724

TOF MULT

TOF UPC-TH-WestLow

=
=3
I
ki
H
F
I
o
a
S
6
[

TOF UPC-TH-EastLow

TOF UPC-TH-EastHigh

TF005

oo
DSM Input Channel

Entries 4493724

TF006
DSM Input Channel

[Entries 4493724

(. B

DSM Inpu( Channel

Entries 4493724

DSM Input Channel

Entries 4493724

10

10*

=3
DSM Input Channel

MIX-TF101

300

N
5]
S

TOF MULT(Real-Simu)
g

-100

-200

-300

MIX-TF101

Tro0L

Tro0z

o0t

ro0s

Tro0s
DSM Input Channel

2

e
0

05

TOF UPC-TH-WestLow(Real-Simu)

-05

[MIX-TF101 ]

TFo0L

TFo0Z

TF003

TFo0s

TFo0G
DSM Input Channel

-
o
IIIIIII

05

TOF UPC-TH-WestHigh(Real-Simu)

I
)
o
IIIIIII

.

MIX-TF101

TFo0L

TFo0Z

=3

2

e
o

-
IIIIIII

TOF UPC-TH-EastLow(Real-Simu)
o
o

-05

=

TFo0s

10°

10

10°

10?

10
L 1

TFo0E
DSM Input Channel

[(Enties 252029

MIX-TF101

oL

TFo0r

2

[
- o

TOF UPC-TH-EastHigh(Real-Simu)
°
&

Tro0s

T
DSM Input Channel

Entnes 553180

10°

10

10°

10°

10
L 1

Tro0L

Tro0z

Tro0a

Tro0s

Tro0s

DSM Input Channel



L2-TF201

L2-TF201

Entries 748954

Entries 0

10:—
10° C
10°F 1=
10°E i
i 107
10 L
102
1= o
:IIII|IIII|IIII|IIII|IIII|II |IIII|IIII _III|III|III|III|III|III|III|III
0 100 200 300 400 500 600 700 800 -800 -600 -400 -200 0 200 400 600 800
TOF total mult TOF total mult(Real-Simu)
L2-TF201 enties s22678] | | 2.TF201
L =
8 =
O %
2 i
3 x
2 St
¢ 5
= 2
£
k=]
=
ey
[}
[0
£
'_
0
-1
| | | |
TFOO1 TF002 TFO03 TFO04 TF005 TF006 UPC TFOO1 TF002 TFO03 TFO04 TFOO5 TFO06 UPC
TOF sector/UPC TOF sector/UPC



| BBQ-BB001 (BBC east small tiles ADC) | [ewes s | BBQ-BBOO1 (BBC east small tiles TAC) | [ewes siswosesr

El E7 E2 E8 E3 E9 EI0 E11 E4 E12 E13 E5 E6 E14 E15 E16 El E7 E2 E8 E3 E9 EI0 E11 E4 EI12 E13 E5 E6 EI14 E15 EI16
QT Input Channel QT Input Channel
| BBQ-BB002 (BBC west small tiles ADC) | [ewe wswxeor] [ BBQ-BB002 (BBC west small tiles TAC) | Lo wioooear ]

0
Wl w7 W2 w8 W3 W9 W10 Wil w4 W12 Wi3 W5 W6 W14 W15 W16 Wl w7 w2 w8 W3 W9 W10 Wil W4 W12 WwWi3 W5 W6 W14 W15 W16
QT Input Channel QT Input Channel

| BBQ-ZD001 (ZDC TOWER) | [ewee e ] [ BBQ-ZD0O01 (ZDC TOWER) |
#boo -
<

3500

3000

2500

2000

1500

1000

500

Wy, Wsy, W:

|
& &y Es[,,n Esu,MEz &3 B2 E+|,V4W_1 Wiq "’/Sun, WS%AWZ W3 517-4 c514 TA%”’"TE‘ZUWA%?CEST“CEQA"4%”’/4%@ é”/lxl TACS“”IT4S(_£’"14 ggcw\;uclfl/amc



Entries 1.198326e+07

| BBQ-VPOOL East

10°

10°

10°

;

10°

10

engongonFenfongeng-enen-enfonenonBeng
QT Input Channel

Entries 1.198326e+07

BBQ-VP0OO1 East

49oof-
= L
35001 10
3000f

- [ ]

C 10°
25001

2000 10

10°

o cnfong-chg>ondcn s eng onsen onB-ch onP-cngchy
QT Input Channel

0

Aenghongh

Entries 1.198326e+07

Aengtcngcng-ononfonfenSens on onCenS P endon P-onbong
QT Input Channel

Entries 1.198326e+07

BBQ-VP002 West

49oof-
F L
3500 410
3000F 1

C B 10
2500

2000 10

10°

10

ohgongong-ch B-ch-chondon £ ondonensen P-enf cn-cnd on,
QT Input Channel



Entries 2.156988e+08

EQ1 QTB

Entries 7.169796e+07

Q
[a) - 13
F30\— 10
25 ‘
i 10
20+
- 10
m |||'|’||| U 0 0 R
i ligall i
10
R ||
S I |
_ 1 1 11 -L""‘r“’-""'ll L1 O 111 | 111 | 111 111 | 11 1 | 11 1
0 50 100 150 200 250 0 50 100 150 200 250

QT Input Channel

QT Input Channel

Entries 7.189958e+07

EQ1 QTC

Entries 7.189958e+07

QT Input Channel

49oof-
F L
3500 10
3000118 . L] e Ll . (i
- 10°

90

80
QT Input Channel

70



Entries 2.156988e+08

0 50 100 150 200 250
QT Input Channel

=z Qe

TDC

N
€3}
LI B D B B B B N B N B B N
I I I
[y
3

20
10°
10°
10

5

hl

Il 00K Ao
OIIIIlIIIIIIIIIIII 11 1

0 50 100 150 200 250
QT Input Channel

Entries 7.189958e+07

QT Input Channel

=qz o1C

4800
'_

0O 10 20 30 40 50 60 70 80 90
QT Input Channel



EQ3 QTB Entries 1.917322e+08

0 50 100 150 200 250 300 350
QT Input Channel

10°

10°

10°

10°

10

EQ3 QT

(@]
= 30f
i 10°
25
i 10°
20+
10

15 | [

Il | I !

100
10
i I 10
I

[l ]

OIIIIIIIIIIIIlIIIIlIIIIIIIIIIII 1

0 50 100 150 200 250 300 350
QT Input Channel

Entries 7.189958e+07

500

|II LIIlIIIlIIIlIIIlI

0 20 40 60 80 100 120 140 160

QT Input Channel

=3 o1C

4800

'_
|
20 40 60 80 100

120 140 160
QT Input Channel

3500

3000

.l

0




[_bbcSmallEastAdcSum | _ [CbbcSmallEastAdcSumVsSimu_]
Entries 748954

10
50000
10*
40000
10
30000
10*
20000

10
10000

olw 1

PR TR S T T AN TN SR S SN [N TR T S [N SN S VT S T ST S ST S N
10000 20000 30000 40000 50000 60000
Simu

10000 20000 30000 40000 50000 60000

[=

[ bbcSmallEastTacMax ] , [CbbcSmallEastTacMaxVsSimu_]
Entries 748954

000

Dag

3500

3000

2500

2000

1500

1000

50

S

' EPEEEE EPE R B SrE S SR P R R | o v vy Lo b vy bew o b n b v bowwn b
% 500 1000 1500 2000 2500 3000 3500 400 500 1000 1500 2000 2500 3000 3500 4000
Simu

[[bbcsmallwestAdcSum ] ) [ _bbcSmallwestAdcSumVsSimu_|
Entries 748954

g
©
%0000
10* 50000
40000

30000
10*
20000
10
10000

PN EE TS SRS AN T T IS ST N [ SN T S S T T S S |
10000 20000 30000 40000 50000 60000
Simu

10000 20000 30000 40000 50000 60000

o

[ bbcSmallwestTacMax_| _ [CbbcsSmallwestTacMaxVsSimu_]
Entries 748954

000

10°

3500

T
Dag

3000

5
N
IIII"W

2500

2000

1500

1000

500

P U E S U S A SR R A RS TS i B S RS | PRSI NS S WS HVU S S [ S T SN AU S S N NS S S (S SA A N AR R |
0 500 1000 1500 2000 2500 3000 3500 4000 % 500 1000 1500 2000 2500 3000 3500 4000
Simu




epdEastTacMax [epdEastTacMaxVsSimu ]

10

-1000

10* E

-2000

10 o

-3000

PRI TS IR S W N [N TN T TN T NS T TN N T TN ST T AN U SN S N N T ST T T (S S T —4000;..|I||||I||||I||||I||||I||||I||||I||||
3 1 3
DSM Input Channel DSM Input Channel
epdEastTHits [epdEastTHitsVsSimu]

(%] =1

= g 15—

: 5

el S L

5 T E

g O 10

s C

[ -

5

0

—10
INT) nPEEE RPN BRI EPEEE RPN BN BN B
7 8 15 1 2 3 2 5 3 7 B
DSMinput Channel DSM Input Channel
epdWestTacMax Entries 5991632 [epdwestTacMaxVsSimu]
¢ E
10° ;&oooz—
2000~
10* E
1000~
10°

-1000
10% E
-2000
10 F
-3000

R T I B T ————— P . a000Ee s e e e Ve e e

1 2 3 2 5 3 7 8 0 B

DSM Input Channel DSM Input Channel

epdWestTHits Entries 5991632 [epdWestTHitsVsSimu |
1

2 6 2 15—
z 7] C
B 14 5 o} »
5 10 s F
g O 10
S 12 o
= | E
10 -
10 5__
10° o=

=
o
|
e
o
IIIIIIII

IS
|
&
o

7 8 7 8
DSMinput Channel DSM Input Channel



| epdEastTac03 | [ epdEastTac03VsSimu |
Entries 748954
10° @00-_
F o r
§ 3500
10° 3000~
C 2500
10° 2000~
C 1500
107 1000~
C 500
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII O:IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
0 500 1000 1500 2000 2500 3000 3500 4000 0 500 1000 1500 2000 2500 3000 3500 4000
Simu
| epdEastTac47 [ epdEastTac47VsSimu |
Entries 748954
ool
10° o r
F 35001
i 3000
10 C
E 2500
N 2000
10" r
E 1500
i 1000
10° o
- 500
_IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII O:IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
0 500 1000 1500 2000 2500 3000 3500 4000 0 500 1000 1500 2000 2500 3000 3500 4000
Simu
epdEastNHits [ epdEastNHitsVsSimu |
Entries 748954
8 F
10° 820~
100
10* L
80—
10° N
60—
10? r
40—
10 ol
1 1 1 I 1 1 I 1 1 1 I 1 0_ 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1
b 20 40 60 80 100 120 0 20 40 60 80 100 120

Simu



| epdWestTacO03 | [ epdWestTac03VsSimu |
Entries 748954
10° ool
£ S
E 3500
o o
107 3000~
B 2500~
10° E o
E 2000
L1 1500
10 o
1000~
10 500:—
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII O:IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
0 500 1000 1500 2000 2500 3000 3500 4000 0 500 1000 1500 2000 2500 3000 3500 4000
Simu
| epdWestTac47 [[epdWestTac47VsSimu |
Entries 748954
10°F oo~
8 o r
C 3500
10* E r
= 3000
10° - 2500
: 2000
107 -
F 1500
10k 1000
[ 500
1 C
IIIIIIIIIIIIIIIIIIIIIIIII" O_IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
0 500 1000 1500 2000 2500 3000 3500 4000 0 500 1000 1500 2000 2500 3000 3500 4000
Simu
[ epdWestNHits [ epdWestNHitsVsSimu |
Entries 748954
10° 8 F
Sioof-
10* 100__
103 80_—
60—
102 -
40—
10 =
20
1 i
I 1 1 1 1 0 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1
0 20 40 60 80 100 120 0 20 40 60 80 100 120

Simu



vpdEastAdcSum

Entries 748954

10

[vpdEastAdcSumVsSimu |

ol

%0000
50000
40000
30000
20000

10000

olw 1

o

P
10000

[vpdEastTacMaxVsSimu

P
20000

P
60000
Simu

PRI P PRI
30000 40000 50000

<,

3000

=}
3500
3000
2500
2000
1500

1000

50

S

ol

FEETETE BT
500 1000

1o “———{0000 55608 5050 5058 t5050 o058
Entries 748954
10°
10*
10°
10*
10
1
0 500 1000 1500 2000 2500 3000 3500 400
Entries 748954
10°
10*
10°
10*
10
o | L1 L1 L1 L1
0 10000 20000 30000 40000 50000 60000

vpdWestTacMax

[vpdwestAdcSumVsSimu |

M|
4000
Simu

P PRI N SRS RS A
1500 2000 2500 3000 3500

I}

%0000
50000
40000
30000
20000

10000

P
10000

o

Entries 748954

10

0 500

1
1000

P
1500

i
2000

sl b
2500

|
3000

P BT |
3500 4000

[vpdWestTacMaxVsSimu |

P
20000

P
60000
Simu

PRI P PRI
30000 40000 50000

<,

FA000

o
3500
3000
2500
2000
1500

1000

500

fo) S R

0 500

i P
1000

P | 1
3500 4000
Simu

Pl BT A I A S A R A i B
1500 2000 2500 3000



zdcEastTac

10

10°

10°

-

o

1 I 1 1 1
800 1000

2D,

D¢, <Dc.,, 2D 2D, 2D, 2D, <D,
g Wty Ve Sty Eitng Sty Etng

[ zdcEastTacVsSimu |
Entries 748954
oo~
[a}
800
600
400
200
I 0 1 1 1 I 1 1 1 I 1 1 1 I 1 1 I 1 1 1 I
0 200 400 600 800 1000
Simu
[ zdcWestTacVsSimu |
Entries 748954
oo~
[a}
800
600
400
200
I 0 1 1 1 I 1 1 1 I 1 1 1 I 1 1 I 1 1 1 I
0 200 400 600 800 1000
Simu
Envies w972%8] [ zdcAdcSumbiff |
105 1
10*
0
10°
10?
1
2 10 zlzlz zlzlzlzlz zlzlzlz
C.p OC ey, <Ocy, 20c.y, <0c., <Ocy, <Ocy, 2Dcg Dog 20y Ocg Lcg Pog,
ar"thq(L/::;ZZ;(UnU tho ~ Vitng T Vtno T Vg a”‘th%/:’uhs tho Sthy Sthy T ng afhz/;‘,m:ZZZWW

gy Var,
[hq("'lt/gz’;( seg)

Useq) "‘/Seq)



[VvT201 Input Cho: BBC Small Tac Diff | [VT201 Input ChO: BBC Small Tac Diff |

=
EBOOO
1]

10 7000

Entries 748954

10° 6000

5000

10
4000

10% 3000

2000
10

1000

1
MR 1o o Ly 1y 0 by s 1 o By | PRSI IS S S S NV E S E [ S T SN AU S S T NS S S RS N AR R |
0 1000 2000 3000 4000 5000 6000 7000 8000 00 1000 2000 3000 4000 5000 6000 7000 8000

Tac Real

[vT201 Input Cho: BBC Small Adc Sum Th] [VT201 Input Ch0: BBC Small Adc Sum Th (Real-Simu)] Entries 0

464412

i

East West East West

[VvT201 Input Ch1: EPD Tac Diff | [VvT201 Input Ch1: EPD Tac Diff |

=
§8000
1]

Entries 748954

10*
7000

IIII|T|T|_|_

6000

5000

4000

3000

2000

1000

oo v v o Lo v by vy b by by 1w bl
1000 2000 3000 4000 5000 6000 7000 8000 1000 2000 3000 4000 5000 6000 7000 8000
Tac Real

o,

[VT201 Input Ch1: EPD Hit Count Th] [VT201 Input Ch1: EPD Hit Count Th (Real-Simu) |

East West East West



[VvT201 Input Ch2: ZDC Tac Diff |

6

Entries 748954

10

10

10*

10

250
Tac

[VT201 Input Ch2: ZDC Tac Diff |

250

Simu

20

S

15

=}

10

S

JIIIIIIIIIIIIIIIIIIIIIIIIII

50

| T S TR (ST TR T U SO N TN SR T U N TR SO S SR [ ST S T
0 50 100 150 200 250
Real

[VT201 Input Ch2: ZDC Adc Sum Th | [Entries 5091632]  [vT201 Input Ch2: ZDC Adc Sum Th (Real-Simu) |
.
0
-1
- 1 - 1 1
U, R, %ys,, A8 : u » ESu,
S"’"”Om/) Sm‘”’%r; e, um.,heml]’%’/ 134 oy e “fn~/'1(~,j ” "ih2g, @/&%’”’aﬂ‘fu
VT201 Input Ch4: VPD Tac Diff _ VT201 Input Ch4: VPD Tac Diff
| p | Entries 748954 | P |
28000~
2 E
10° 7000
6000
10* E
5000 —
10° F
4000 —
10° 3000 —
2000~
10 F
1000~
1 oo v v o Lo v by vy b by by 1w bl
0 1000 2000 3000 4000 5000 6000 7000 8000 0 1000 2000 3000 4000 5000 6000 7000 8000
Tac Real
[VT201 Input Ch4: VPD Adc Sum Th(Real-Simu) |

[VvT201 Input Ch4: VPD Adc Sum Th]

382430

366524

East West

East West



Entries 748954

10
10°
. 10°
- 10
% 1

74000 6000 8000 10000 14000 16000
BBC-S-East ADC Sum

& TOFE Mult

Entries 748954

10
10°
10°
10

1

120
EPD-East Hit Cnt

& TOFE Mult

Entries 748954

& TOFE Mult

- SRR IR NI R R
6000 8000 10000 12000 14000 16000
VPD-East ADC Sum

Entries 748954

10*
10°
10°
. .. . 10
5 : )

2000 4000 6000 8000 10000 12000 14000 16000
BBC-S-West ADC Sum

E
=
|_|_7
o
[
6

Entries 748954

10
10°
10°
10
1

100 120
EPD-West Hit Cnt

o TOEMult

Entries 748954

s
s
|_|_7

o 4

= 10
6

10°

10?

10

Lo
Fa atildly d |'|.'I'||||| 1
6000 8000 10000 12000 14000 16000

VPD-West ADC Sum



5000

4000

3000

2000

5000

4000

3000

2000

5000

| Entries 748954 |
102
10
1
1 | 1 1 1 1 |
6000 7000
EPD TAC Diff
| Entries 748954 |
102
10
1
1 | 1 1 1 1 |
6000 7000

VPD TAC Diff



5000

4000

3000

2000

1000

800

ZDC-West TAC

600

400

200

| Entries 748954 |

===
s
=

107t

107

120

140

160

180 200
ZDC TAC Diff

| Entries 748954 |

- -H- -
. - -
= = L A -
:-:,_..._-.p___- e, SeTea T L R
._:ﬂ-_l_;‘, _r-u':" LA -_\l‘_.:a-_-u_-._;-a_ s it
n g v mam B - -t
- g N Sz y azpe
L Ly el e ¥ -
Lt o W] L L
cE T E L
E:-. o i e L,

102

10

I
800

1 1 1 |
1000 1

ZDC-East TAC



Laser Input Bits

10°

10*

10°

Entries 748954

No L,No D

ST201 0-15 (ché)

L,No D

D,NoL

L.D

Entries 1.198326e+07

2

1.8

1.6

1.4

1.2

1

0.8

0.6

0.4

0.2

Lase " Pré;:?ser I':iréaser Lafnaser D/_g—:jﬁused UI)USed UnUS@Q' UnUSSQ' UnUS@Q' UnUSGQ' UnUSGQ' UnUS@Q' UnUS@Q’ Unused ZGrObfaSQandom
€ty o e
n




Entries 1.198:

| CHENEERE
1 0-15 (ch0)

20

[TF

10°
10*
10°
10°
10
1

Uy
Uy Uy

-

o

Misey
'"’seg
'”’Sed
"“Seg

Org TOR, U 3

869101

OFSGL‘IOI

& /"“Sed

my

oF'"u/zg

OP"’UI(J

oP"’L//z

Mused

Muse S

Unisgd

'”’seg

IFZ“I 0- 5 (:h“ Entries 0
( )
|

UnUSeg
U"“Seg
Unuse Uniogd
Opchnuge g
TO/:SG,L"O
rox:se%m
Unisel

o":"7L//1

oP"’L//Q

o Ul

oqu,, ™

Unise

Ui

Unisel

Unisel

Entries 1.198:
| oo i ]
01 0-15 (ch1)
2
[ VT

C. 0, VD.W
85¢.,880..88¢. ) D, £p, 0. EPp_ VD, Yoy VR,
VRp R0
0.g
’"lllr E'/I/D WD

ZDC Erp, g
2 C |
20 I
0.,
TEPD &
B
C.y, CE 1 -&-P0-y v Om

0
Entries

1 |

7201 0-15 (ch1l)

0

| VT2

85, EB 0.,5Pp LR Do 200, EPp, &P, &p, op_ VPp,
oC o C. C.1y,; 0, P VD*E w
D-74
. I/I/D'EW,-
Ac WSy “m//, Sl T
’4/ D14 3 Uit o TAC
2 C.E
200,
D.
& 1/1/
E
C.

Entries 1.
10-15 (ch3)
20
EM

10°
10*
10°
10%
10
1

o Ynus, o
H Upe Uny,e U Sty EHry "
Ny
”Used 'Seq
~Ic Used
[0p,
’lused
’lused
B 8 Uy U”Use“
U
Brirg Briry Unusel
3

Hry SHT>
Stirg Bhirg

“l“_ 5 h3 Entries 0
( )
2

U"“Seg
E"’Tg E"/T1

Unyse, é/nus o

Upe, Fog"‘/sed

Fuseguseq

Muse ]

By, g U’”’Seg

8117.2 Blvra

8"’7‘0 By 1




	Contents
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22


